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1 . A fluid recuperator, comprising: 
a frame; 

an enclosurb provided about said frame defining a recuperator 
a first fluid inlet in fluid communication with said recuperator 
a first fluid outlet in fluid communication with said recuperator 



a plurality of spaced sealed recuperator units received within said 
recuperator chamber, each of saidVrecuperator units having a body with an outer 
surface and an inner surface that defines a second fluid flow chamber; 

a second fluid inlet in\ fluid communication with said plurality of 
sealed recuperator units; and 

a second fluid outlet in fluid communication with said plurality of 
sealed recuperator units, whereby said recuperator is adapted to have a first fluid 
flow through said first gas inlet, said Recuperator chamber across said sealed 



secori 



aid first fluid outlet, respectively, 
d fluid inlet, through said second 



recuperator units outer surfaces and thr< 
while a second fluid passes through said 
fluid flow chambers, contacting inner surfaces of said sealed recuperator units and 
through said second fluid outlet in a manner that the first fluid and the second fluid 
do not mix while passing through said recuperator chamber and heat transfer takes 
place between the fluids through said bodies of said sealed recuperator units. 



2. A recuperator as claimed in claim 1, wherein said first fluid 
and said second fluid comprise a first gas and a second gas. 
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3 . \A recuperator as claimed in claim 2, wherein said first gas is 
hotter than said second gas. 

4. A recuperator as claimed in claim 3, wherein said first gas is 
a product of combustion Wd said second gas is air. 

5. A recuperator as claimed in claim 4, wherein said air is 
compressed air. 

. 6 . A recuperator as claimed in claim 1 , wherein said recuperator 
chamber is annular shaped. 

7. A recuperatpr as claimed in claim 6, wherein said frame is 
annular shaped. 



8. A recuperator\ 
defines a plurality of circumfere\ 
communication with respective on^ 
plurality of sealed recuperator unit 



laimed in claim 7, wherein said frame 
tiallv/ spaced passages that are in fluid 
aid second fluid inlets of each of said 



9. A recuperator as claimed in claim 1, further comprising a 
plurality of open recuperator units positioned between said sealed recuperator 
units, respectively, each of said open recuperator units having a body defining 
flow passageways for the first fluid. 



10. A recuperator as claimed in claim 9, wherein said open 
recuperator units each comprise a corrugated body defining a plurality of 
elongated passageways. 
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11. AVecuperator as claimed in claim 9, wherein each of said 
open recuperator units is removably secured to said frame. 

12. A recuperator as claimed in claim 1 , wherein an inner surface 
of said frame defines said second fluid inlet. 

13. A recuperator as claimed in claim 1, wherein said sealed 
recuperator unit further comprises a heat transfer member received within said 
second fluid flow chamber. 

14. A recuperator as claimed in claim 13, wherein said heat 
transfer member defines a plurality of elongated passageways. 



15. A recuperator as/c 
transfer member is a corrugated m^bhber 



16. A recuperate 
contact the inner surface of said 



aimed in claim 14, wherein said heat 
haying a plurality of apexes. 




claimed in claim 15, wherein said apexes 
sd staled recuperator units. 



17. A recuperator as dlainied in claim 1 6, wherein said apexes are 
attached to respective said inner surfaces of said sealed units. 

18. A recuperator as claimed in claim 13, wherein said second 
fluid inlet permits said second gas to enter in a first direction and said second gas 
passes along said heat transfer member tin a second direction, wherein the first 
direction is different from the second direction. 
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19. AVecuperator as claimed in claim 18, wherein the first 
direction is transverse to\the second direction. 

20. A reduperator as claimed in claim 19, wherein each of said 
sealed recuperator units comprises a plurality of sides and said second fluid inlet 
and said second fluid outlet are positioned on the same side of said sealed 
recuperator unit. 

21. A recuperator as claimed in claim 20, wherein each of said 
heat transfer members has a length and a width, the length of the heat transfer unit 
varies as a function of the widthl 

22. A recuperator as claimed in claim 20, wherein each of said 
second fluid inlet and second fluid outlet comprises lips attached to said frame. 

23. A recuperator a^r clalmed^in claim 22, wherein said lips are 
welded to said frame. 



24. An aimulaj?rcombus tor/recuperator system comprising: 
a combustor having alcDmbustion chamber and a product of 
combustion gas outlet in fluid communication with said combustion chamber; 
a fluid recuperator, comprising: 
a frame; 

an enclosure provided about said frame defining a recuperator 



chamber; 



recuperator chamber and said products 



a product of combustion gas inlet in fluid communication with said 



f combustion gas outlet; 
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a pYoduct of combustion gas outlet in fluid communication with said 
recuperator chamber; 

a plurality of spaced sealed recuperator units received within said 
recuperator chamber, each of said recuperator units having a body with an outer 
surface and an inner surface that defines a second fluid flow chamber; 

a second fluid inlet in fluid communication with said plurality of 
sealed recuperator units; and 

a second Jluid outlet in fluid communication with said plurality of 
sealed recuperator units, Whereby said recuperator is adapted to have the product 
of combustion gas flow through said product of combustion inlet, through said 
recuperator chamber across said sealed recuperator unit's outer surfaces and 
through said product of combustion outlet, respectively, while a second fluid 
passes through said second fluid inlet, through said second fluid flow chambers 
contacting inner surfaces of said sealed recuperator units and through said second 
fluid outlet in a manner that the product of combustion gas and the second fluid 
do not mix while passing through Jam recuperator chamber and heat transfer takes 
place between the product of c^mbuptjjafi gas and the second fluid through said 
bodies of said sealed recupei 

25. An end&gy system comprising: 

an annular cornbustor having an annular combustion chamber and 
a product of combustion gas outlet \p. fluid communication with said combustion 
chamber; 

a turbine in fluid communication with said cornbustor product of 
combustion gas outlet; 

a compressor driven by fcaid turbine; and 
an annular fluid recuperator, comprising: 
a frame; 
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enclosure provided about said frame defining a recuperator 

chamber; 

a product of combustion inlet in fluid communication with 
said turbine and with said recuperator chamber; 

a product of combustion outlet in fluid communication with 
said recuperator chamber; 

a plurality of circumferentialiy spaced sealed recuperator 
units received within said recuperator chamber, each of said recuperating units 
having a body with an outer ^urface and an inner surface that defines a second 
fluid flow chamber; 

a second flUid inlet in fluid communication with said plurality 
of sealed recuperator units and \aid compressor; and 

a second fluid outlet in fluid communication with said 
plurality of sealed recuperator unite and said combustor, whereby said recuperator 
is adapted to have the product of pombustion gas flow through said product of 

amber across said sealed recuperator 
outlet, respectively, while a second 



tor 



combustion gas inlet, said recupe 
unit's outer surfaces and through s 
fluid passes through said secon 
chambers, contacting inner surfaces A 
said second fluid outlet in a mariner 
second fluid do not mix while pass mg through said recuperator chamber and heat 
transfer takes place between the gapes through said bodies of said sealed 
recuperator units. 



first gas 

luid kniet, through said second fluid flow 
said sealed recuperator units and through 
at the product of combustion gas and the 



26. An energy system! as claimed in claim 25, wherein said 
combustor is in fluid communication with said turbine which is mechanically 
coupled to said compressor, whereby when combustion takes place in the. 
combustor, product of combustion gases drive the turbine through contact with 
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turbine blades, which then flow through a central passageway and enter said first 
fluid inlet, and saiti compressor driven by said turbine causes intake air to be 
compressed and flow* through the second fluid inlet, so that said compressed air 



flows through said recuperator/ 



an intermediate passageway intc ^aid combustor. 



id exits said second fluid exit and flows through 



27. The ener^v Wstem as claimed in claim 26, wherein said 
intermediate passageway circun^erentially surrounds an outer surface of said 
combustor. 



28. A method for manufacturing a sealed recuperator unit 
'g comprising the steps of: 

'jf (a) providing a first section having an embossment; 

(b) providing a second section; 

O 5 (c) placing a corrugated member in the embossment; 

p (d) placing the second section over the first section; and 

m 

jij (e) welding said first section to said second section thereby 

PJ 

p forming a sealed recuperator unit. 

M- . 

29. A method as set forth in claim 28, further comprising the 

steps of: 

(f) forming a fluid inlet in said sealed recuperator unit; and 

(g) forming a fluid outlet in said sealed recuperator unit. 



of: 



section. 



30. A method as set forth in claim 29, further comprising the step 
brazing said corrugated member to said first section and said second 
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of: 



31. A method as set forth in claim 28, further comprising the step 



welding a front member having a fluid inlet and a fluid outlet to the 
first section and the second section. 



chamber; 
chamber; 
chamber; 



32. A method for cleaning a recuperator that includes: 
a fluid recuperator, comprising: 
a frame; 

an enclosure Wovided about said frame defining a recuperator 
a first fluid inlet in fluid communication with said recuperator 
a first fluid outlet Vn fluid communication with said recuperator 



a plurality of spaced, Waled recuperator units received within said 
recuperator chamber, each of said re^uperaidr units having a body with an outer 
surface and an inner surface that defines/a se :ond fluid flow chamber; 

a second fluid inlet in fltyid cc; nmunication with said plurality of 
sealed recuperator units; 

a second fluid outlet in flujft coAtmunication with said plurality of 



jTpei 



_ recuperator units positioned between 



sealed recuperator units, a plurality of 
said sealed recuperator units, respect ■velyAeacn of said open recuperator units 
having a body defining flow passageways for the first fluid wherein at least one 
of the open recuperator units is fouled whereby said recuperation is adapted to 
have a first fluid flow through said first gas inlet, said recuperator chamber across 
said sealed recuperator unit's outer surfaces and through said first gas outlet, 
respectively, while a second fluid passes through\said second fluid inlet, through 
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said second fluid flow chambers, contacting inner surfaces of said sealed 
recuperaton units and through said second fluid outlet in a manner that the first 
fluid and the second fluid do not mix while passing through said recuperator 
chamber and heat transfer takes place between the gases through said bodies of 
said sealed recuperator units, said method comprising the steps of: 

(a) \ removing at least one of said open recuperator units which is 

fouled; and 

(b) Replacing the removed open recuperator unit with a cleaned 
recuperator unit. 



33. A rriethod as set forth in claim 31, wherein the replaced open 
recuperator unit is eitherUhe removed open recuperator unit which has been 
cleaned, or a different cleaned or new open recuperator unit. 



34. A fluid re 
means for purging liquid fuel. 



35. A fluid ri 
means for purging liquid fuefl 



er itor as claimed in claim 1 , further comprising 



er; 
comi 



rktor 



as claimed in claim 34, wherein said 



>rises a perforated conduit received in said 
recuperating chamber, said perforated\conduit in fluid communication with a 
conduit external to said recuperating chamber and a valve attached to said conduit. 



36. A fluid recuperator as claimed in claim 34, wherein said valve 
is a solenoid valve adapted to be open^ that liquid fuel in the recuperating 
chamber can pass through the perforated rube when the recuperating chamber is 
provided with pressurized gas. 



-28- 



37. \ An annular combustor/recuperator system acclaimed in claim 
24, further comprising a combustor housing attached to said enclosure, said 
combustor housing surrounding said combustor and defining a portion of said 
second fluid inlet. 

3 8 . An Vnnular combustor/recuperator system as claimed in claim 
37, further comprising a front plate removably secured to said combustor housing, 
whereby removal of said front plate permits removal of said combustor from said 
combustor housing for access to &aid combustor. 



39. A recupe¥ator\as 
outer annular sleeve for holcUrffc 
with said open recuperator fonts 3 



claimed in claim 1 1, further comprising an 
sealed recuperator units in intimate contact 



40. A recuperator as claimed in claim 39, comprising a fluid seal 
positioned between said sleeve ana said enclosure for preventing said first fluid 
from passing between said sleeve and said enclosure. 



41. A method for forming a joint, comprising the steps of: 

(a) providing a first meta^hc member having a first thickness and 

having a lip; 

(b) providinta^^ond metallic member having a slot for receipt 
of the lip, said second^rr^aliicin^mber having a second thickness, the second 
thickness is greater than'the l^j?st thickness; 

(c) A placing the lip within the slot so that a tip of the lip extends 
beyond the slot? 

/ (d) heating the tip until the tip melts; 
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10 (e) heating the second^metaih^member adjapent the tip so that 

the melted tip causes the first mej^c member to weld to the second metallic 
member about the lip; and 

(f) permitting thelirst metallic member and the second metallic 
member to cool, thereb^orming a welded joint about the lip. 



42. A method as claimed in claim 41, wherein the heating is 
accomplished through a flame. 

43. A method as claimed in claim 41, wherein said heating is 
accomplished through am arc welder. 

44. V method as claimed in claim 41, wherein the welded joint 
is a fluid tight weldea joint. 



45. A fluid reci 
recuperator units are curve snap *A 



erator as claimed in claim 1 , wherein said sealed 



46. A fluid recurjeratoras claimed in claim 9 wherein said open 
recuperator units are curve shaped anfcj said sealed recuperator units are curve 
shaped. 



of: 



47. A method as set forth in claim 28 further comprising the steps 

curving said first section; and 
curving said second section. 
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